The causes of the 2008 collapse and subsequent surge in global capital flows remain an open and highly controversial issue. Employing a factor model coupled with a dataset of high-frequency portfolio capital flows to 50 economies, the paper finds that common shocks -key crisis events as well as changes to global liquidity and riskhave exerted a large effect on capital flows both in the crisis and in the recovery. However, these effects have been highly heterogeneous across countries, with a large part of this heterogeneity being explained by differences in the quality of domestic institutions, country risk and the strength of domestic macroeconomic fundamentals.
Introduction
The 2007-08 global financial crisis had been preceded for many years by substantial global imbalances in trade and capital flows. It is in particular the United States which was not only the origin of the financial crisis, but which had been among the economies globally relying most heavily on capital inflows to finance a growing trade deficit. Many observers argued before the crisis that such a status quo was unsustainable and that ultimately deficit countries, such as the United States, would see capital inflows dwindle and exchange rates and asset prices fall during an adjustment process. However, the crisis played out very differently, with capital of domestic and foreign investors flowing massively into US assets between July 2008 and April 2009, and in particular after the collapse of Lehman Brothers. Yet what has been striking about the crisis was not only its global reach, but also the high degree of heterogeneity with which it affected different countries, both among advanced economies as well as among emerging market economies.
Moreover, it was not only the global transmission of the 2007-08 crisis, but also the recovery period since 2009 that has sparked a controversy about the drivers of global capital flows. Some emerging market economies (EMEs) have experienced massive portfolio capital inflows over the past two years, raising concerns about their viability and effects on domestic economies, exchange rates and capital markets. EME policy-makers have stressed the importance of "push" factors, i.e. in particular monetary and fiscal policies in advanced economies, as the main culprits behind this surge in capital flows. By contrast, others have emphasized "pull" factors, such as real divergences between EMEs and advanced economies (AEs), as the main driver of the current pattern of capital flows. In fact, this controversy has become one of the core issues of debate in international fora, such as the G20 which is considering a code of conduct for capital flow management, including the imposition of capital controls to deal with volatile capital flows.
The objective of the paper is to analyze the role of different drivers of global capital flows during the crisis and the subsequent recovery. The focus is on two questions: first, how important have been common, global shocks for capital flows? And second, how relevant have been macroeconomic policies, institutions and financial policies in helping countries shield themselves from such global shocks? The first of the questions is informative about the role of push factors -if common global shocks explain a large part of the dynamics of global capital flows, then push factors are important. The second question allows gauging the relevance of pull factors -if capital flows are highly heterogeneous across countries, and if this differential pattern is accounted for by country-specific characteristics, then pull factors are relevant. The paper's focus is at the micro level, i.e. at the level of individual investment funds (both mutual funds and hedge funds), across a broad geographic coverage of 50 countries and markets worldwide. The paper uses a novel dataset which stems from EPFR Global, which contains portfolio investment flows, allowing a distinction also between equity and bond portfolio investment flows. It contains weekly flows and geographic allocations by more than 14,000 equity funds and more than 7,000 bond funds, with USD 8 trillion of capital under management.
The first part of the paper intends to establish a number of stylized facts about the highfrequency dynamics of capital flows during the crisis and the recovery. The strength of EPFR data is not only its disaggregated information at the fund level, but crucially also the high time frequency. Compared to the pre-crisis period, the data shows remarkably strong divergences in capital flows across countries during the crisis, and more precisely a massive reallocation of capital from emerging markets (and a few advanced economies) to the US. The high data frequency allows gauging that this portfolio reallocation intensified substantially after a few key events, such as the collapse of Lehman Brothers in mid-September 2008 or key policy decisions.
The second part of the paper aims to explain this heterogeneity of global capital flows during the financial crisis and the subsequent recovery. A factor model for the determinants of capital flows is formulated, distinguishing between different factors as well as allowing for a distinction of drivers during non-crisis times and those during the crisis. The focus is on the effect of a set of common global shocks -with a specific emphasis on liquidity and risk shocks as well as macro news shocks -as well as a set of idiosyncratic, country-specific shocks on capital flows. The findings show that the global factors account for a large share of the global capital flow pattern during the crisis. Importantly, the signs of the model parameters change substantially during the crisis episode. For instance, while an increase in risk before the crisis was associated with capital flows out of AEs and into EMEs, this effect reversed during the crisis inducing a substantial reallocation of capital from many EMEs into a few AEs. A similar shift in coefficients is also found for other common shocks. This evidence is thus consistent with the hypothesis that the dynamics of capital flows was primarily driven by safe-heaven flows during the crisis.
Another striking finding of the analysis is the large degree of heterogeneity with which different countries were affected by the same global shocks, in particular during the crisis and also the subsequent recovery. The third part of the paper analyses the role of potential determinants of these differences in sensitivity to common shocks. A distinction is made between macroeconomic fundamentals (growth, current account, public debt and deficits, shortterm debt, etc.), the quality of countries' institutions and country risk, financial policies as well as the role of external exposure through trade and financial linkages.
The findings indicate that it has been the institutional quality, country risk together with the strength of macroeconomic fundamentals and policies that explain a large share of the heterogeneity of capital flows during the crisis. By contrast, countries' external (real and financial) exposure appears to have largely been irrelevant for understanding the global capital flow dynamics, including the retrenchment of capital during the crisis, in particular for emerging economies.
The final part of the paper attempts to quantify and compare the relative importance of common shocks ("push" factors) and country-specific determinants ("pull" factors). The findings indicate that common factors were more important overall as a driver of net capital flows for many countries in 2005-07, as well as in particular during the 2007-08 financial crisis. However, in the recovery period since March 2009, common factors appear to have become less important as drivers of global capital flows, whereas it is domestic pull factors that have come to dominate in explaining capital flows, in particular for countries in Emerging Asia and Latin America.
Putting these findings into perspective, the analysis of push factors versus pull factors as drivers of global capital flows in the present paper focuses on a relatively short period of time -a time span of about five years between end 2005 and end 2010 -while the discussion of push and pull factors has traditionally been made with reference to much longer cycles of capital flows. It is also important to highlight that this period of 2005 to 2010 has been in many ways extraordinary throughout for the dynamics of global capital flows, as a period of a sharp contraction of capital flows, in particular to some EMEs, during the 2007-08 crisis was followed by an equally extraordinary surge in capital flows to EMEs. Hence an important open issue is whether the current dynamics of global capital flows will continue well into the future, and what it implies for the risk of sudden stops and capital flow reversals with all its adverse implications for global growth and financial stability. But in particular because it is so important to understand better the dynamics and risks of periods of financial stress, the findings of the current paper may be instructive about how future crisis may play out.
The paper has a number of implications for economic policy and for policy-makers. On the one hand, financial globalization and the exposure to common global factors have made countries more vulnerable to external and global shocks. Yet, on the other hand, the exposure to domestic risks has also been a relevant factor during the crisis and in the global capital flow surge thereafter, in particular those domestic risks related to poor macroeconomic fundamentals, policies and institutions. This implies that countries are far from innocent bystanders that are powerless in being exposed to volatile global markets, and that indeed they have tools to insulate to some extent their economies from adverse global shocks.
These findings have a bearing in particular on the current debate on how EMEs should deal with volatile capital flows. To the extent that capital flows are driven by global factors, some EME policy-makers have argued that this would justify the use of capital controls as well as policy interventions e.g. in FX markets. However, such policies may be misguided if the drivers of capital flows are mainly found in idiosyncratic, country-specific policies and conditions, which calls for policy-makers to rather focus on making their domestic economies more resilient by improving institutions, deepening financial markets and enhancing macroeconomic and maroprudential policies.
The paper is related to various strands of the literature. First, it relates to a growing literature on the 2007-2008 financial crisis, which has partly focused on the US and its policy responses (e.g. Calomiris 2008 , Taylor 2009 , while the literature on the global transmission of the crisis has been more limited (e.g. Blanchard, Das and Faruqee 2010, Rose and Spiegel 2011) . Second, it links to the literature on capital flows during crises and other periods of extreme changes in capital flows, such as sudden stops, surges, retrenchments and capital flight.
1 A recent focus in this literature has been on gross capital flows. Forbes and Warnock (2010) distinguish between the four different types of extreme capital movements (surges, stops, flights and retrenchments), separating the activity by domestic and foreign residents, and their determinants. Milesi-Ferretti and Tille (2010) and Broner, Didier, Erce and Schmukler (2010) analyze the link between gross capital flows and crises, in particular the 2007-08 episode.
While recent work has underlined the importance of analyzing gross flows and distinguishing across asset classes, relatively little work so far has been undertaken on investment decisions and capital flows at the micro level of individual investors and funds. Notable exceptions are Calvet, Campbell and Sodini (2009), Froot and Ramadorai (2005) , Rey (2008), and Jotikasthira, Lundblad, and Ramadorai (2010) .
A third related strand of the literature is the work on determinants of capital flows, and in particular the distinction between global factors and domestic factors and their transmission channels. There is a large literature on the global transmission of past financial crises, with a strong interest in the role of different channels (e.g. Forbes and Rigobon 2002, Bekaert, Harvey and Ng 2005; Bae et al. 2003 , Karolyi 2003 , Dungey et al. 2005 , Bekaert, Ehrmann, Fratzscher and Mehl 2010 . Some of this work analyze the role and mostly finds strong evidence for the transmission of global shocks to financial markets and capital flows (Bacchetta and van Wincoop 2010, Gourio, Siemer and Verdelhan 2010) , including shocks to liquidity (Brunnermeier 2009 , Calvo 2009 , Kalemli-Ozcan, Papaioannou and Perri 2010 .
A specific angle of this literature on crisis focuses on the role of contagion, which is defined by most studies as transmission of shocks or crises above and beyond what domestic fundamentals as well as common shocks can explain. Specific examples including the implications for capital flows and asset prices, are Forbes and Rigobon (2002) , Dungey, Fry, González-Hermosillo and Martin (2011), Broner, Gelos and Reinhart (2006) and Claessens and Forbes (2001) . Bekaert, Ehrmann, Fratzscher and Mehl (2010) analyze the presence of contagion in equity markets during the 2007-08 financial crisis and find evidence that contagion was mostly domestic in nature, i.e. comovements mainly among domestic firms increased substantially.
As to the structure of the paper, the next section presents the data and aims at establishing a number of stylized facts about the high-frequency dynamics of global capital flows during the crisis. The third section of the paper outlines the empirical methodology. Section 4 presents the empirical findings on the determinants and the effects of common and idiosyncratic shocks on capital flows. Section 5 concludes.
Global fund-level data and stylized facts of capital flows
This section presents the data on which the analysis of the paper is based (section 2.1), and then outlines a number of key facts and characteristics of the high-frequency dynamics of global capital flows during and around the 2007-08 financial crisis (section 2.2).
The data on capital flows
The paper uses a dataset on portfolio capital flows and performance at the fund level, compiled by EPFR. It is a fairly novel database, which to the best of my knowledge, has so far been only used by one paper (Jotikasthira, Lundblad and Ramadorai 2010) and in a very different context. It contains daily, weekly and monthly flows by more than 16,000 equity funds and more than 8,000 bond funds; hence its focus being on different types of portfolio investment. There is some difference in coverage, with the data at a monthly frequency covering a somewhat larger number of funds. Although EPFR data captures only about 5-20% of the market capitalization in equity and in bonds for most countries, it is a fairly representative sample; Jotikasthira, Lundblad and Ramadorai (2010) make this point convincingly by showing in detail a close match between EPFR portfolio flows and portfolio flows stemming from total balance-ofpayments data.
Importantly, EPFR data contains information on the total assets under management (AUM) at the end of each period, as well as allowing for a distinction between net capital flows (i.e. net of valuation changes) and valuation changes (due to asset returns and exchange rate changes) to calculate each period's change in AUM. Two important points about the data construction relate to the definition of net flows and the domicile of investors. Net flows in the EPFR information is defined as the change in AUM due to active increases or reductions, abstracting from potential portfolio changes within each fund. Moreover, it should be stressed that the domiciles for most of the funds covered by EPFR are in advanced countries. Table 1 provides an overview of the number of funds and total AUM by fund group available in the raw EPFR data set. Table 1 This raw data is paired down and transformed into a sample that fits the purpose of the analysis for the present paper. As the main focus of the paper is on portfolio capital flows across countries, net capital flows are aggregated at the level of each recipient country. Moreover, the analysis below is conducted for data at weekly frequency. Weekly frequency is preferred over data at monthly frequency, at which the effect of specific shocks and important crisis events on capital flows are harder to identify cleanly. Using data at a daily frequency has the drawback that it may not allow tracing the effect of specific shocks due to different trading times in different regions. Moreover, many fund managers are unlikely to make portfolio decisions at such high frequency.
Some data cleaning is done to avoid that the measures of capital flows are strongly influenced by outliers or the emergence or disappearance of individual funds from the sample. Small funds with less than USD 5 million are excluded, as well as funds that record at times extreme net inflows or net outflows, i.e. those with weekly net inflows above 50% or below -50% of total assets under management (AUM). Also those funds are excluded for which no geographic allocations information is available, i.e. for which no sufficient information exists on the countries in which they are invested.
Moreover, in order to have a stable sample of funds, the period analyzed is limited to start on 12 October 2005 and end on 22 November 2010. Only those funds are retained which are continuously reporting every week throughout this sample period. This means that funds are excluded that either appear or disappear from the sample during this period. Although e.g. including in the sample a fund which closes down, e.g. at the height of the financial crisis, and liquidates assets in recipient countries is indeed informative, there is no way to distinguish why a particular fund joins or exits the data sample, which may alternatively simply be due to an increase or decrease in the fund coverage by EPFR. Moreover, funds that report only for part of this sample period constitute merely about 1% of all observations and AUM.
A key strength of the data is the high frequency of reported flows. A second advantage is the broad geographic coverage which includes not only advanced economies (AEs) but many emerging market economies (EMEs). The allocation component of the data allows gauging which funds have invested in which countries and what types of assets (equities or bonds).
Overall, to my knowledge, this data source is the most comprehensive one of international capital flows, in particular at higher frequencies, and in terms of its geographic coverage at the fund level. It is thus well suited for the objective of the paper. Table 2 Table 2 provides an overview of the coverage and some summary statistics of the data sample derived through the above steps from the EPFR fund-level data. It covers 50 countries, a majority of which are EMEs. Assets under management are in the billions of US dollars for almost all of the countries and asset classes, while the USA clearly dominates in terms of the size of asset holdings. The size of equity holdings is somewhat larger than bond holdings for most of the countries. Most of the analysis below is based on total portfolio holdings (the sum of equity and bond holdings for each recipient country), though some of the analysis also makes an explicit split between equities and bonds.
The middle set of columns provides an indication about the magnitude of weekly net capital flows, which are in absolute terms at around 0.4-0.5% of total assets under management (AUM). The standard deviation of weekly net flows is about 0.6%. The final two columns of the table show the cumulated, total net capital flows in the pre-crisis period, i.e. from November 2005 to August 2007, and in the crisis period after the collapse of Lehman Brothers in September 2008. While cumulated net capital inflows in the pre-crisis period were on average around 12% and net capital outflows around 10% during the crisis, these two periods show a remarkable degree of heterogeneity in net capital flows across countries. The analysis of the empirical sections below tries in particular to understand and explain this cross-country heterogeneity in net capita flows.
Stylized facts of high-frequency capital flows during crisis
I now turn to the key features and stylized facts of the data, with a specific focus on the dynamics and heterogeneity of capital flows during the financial crisis. In particular, this subsection aims to draw out in more detail the cross-country heterogeneity that is already apparent from the aggregate data in Table 2 . Second, there is a significant divergence in the dynamics of net flows between equities and bonds. Figure 1 .B shows that net flows into bonds underwent substantially larger swings than net flows for equities. In fact, net holdings of AE equities remained relatively stable throughout the crisis, and also only declined modestly for EME equities following the Lehman collapse before recovering strongly in 2009. By contrast, the Lehman event triggered substantial outflows out of EME bonds, by about 30% (excluding valuation changes) over a span of 4-5 months. However, investments in EME bonds subsequently recovered substantially, with AUM in this asset class almost doubling between March 2009 and the end of the sample in November 2010.
Third, there are also sharp cross-country divergences among AEs and among EMEs. Figure 2 shows that among AEs it was mainly the US that experienced little change in either equity flows or bond flows during the height of the crisis. By contrast, among AEs it was mainly euro area countries that recorded the strongest net outflows, in particular in bonds, throughout the crisis. Among EMEs, EM Europe seems to have suffered the strongest by registering the largest net outflows and slowest recovery in both equity and bond flows throughout the crisis and thereafter, while Latin American economies fared better. Figures 3 and 4 provide a more detailed break-down of net capital flows, total and by asset class, for the six distinct period of the pre-crisis, crisis and post-crisis. They highlight in particular the difference of the three crisis sub-periods and how these differ from other subperiods before and after the crisis. Finally, Figure 5 shows the cross-country heterogeneity or dispersion in net capital flows, which is measured as the standard deviation of weekly net capital flows across countries, over a centered moving window of 6 months (normalized to have a mean of one for each group over the entire sample period). The figure indicates that capital flow dispersion was not particularly high within Advanced Europe or among other advanced economies e.g. during the period after the Lehman collapse. By contrast, net capital flows exhibited a very high degree of heterogeneity across EMEs during the height of the 2007-08 financial crisis. This is an important stylized fact because it underlines that the experience of countries with capital flows indeed differed markedly during the crisis.
In summary, two key stylized facts stand out from the high-frequency portfolio flow data. First, there has been a massive reallocation of portfolio capital during the 2007-08 financial crisis. In the early period of the crisis, most advanced economies experienced net outflows while EMEs recorded balanced flows into the summer of 2008. The collapse of Lehman Brothers then reversed this trend, with capital exiting EMEs on a massive scale and repatriating to the USA and some other advanced economies. This pattern was much stronger for bond flows than for equity flows. The second key stylized fact is that despite this overall pattern in capital flows, the heterogeneity and dispersion in capital flows across countries increased sharply during the height of the financial crisis, implying that investors did not flee regions (in particular EME regions) indiscriminately, but that they indeed did discriminate quite closely in their investment decisions.
Empirical methodology
The objective of the empirical analysis is to explain the global dynamics of capital flows during and around the 2007-08 financial crisis, and in particular the heterogeneity in capital flows across countries, as highlighted in the previous section.
The empirical model to get at these questions is a factor model with two types of factors -a set of global/common factors, and a set of domestic/idiosyncratic factors,
, in order to test whether portfolio capital flows during and around the 2007-08 crisis reflected common shocks, domestic/idiosyncratic shocks and to what extent an increased vulnerability at the country level:
where f i,t is the net capital flow to country i during week t, E t-1 [f i,t ] is the expected net flows, measured as a function of lagged values of net flows and interest rate differentials, S t is the vector of the observable factors, D t a financial crisis dummy, and Z i,t a vector of determinants that explains differences in the factor loadings across countries. (1)- (3) is in the spirit of standard asset-pricing models and related to the work by Bekaert, Ehrmann, Fratzscher and Mehl (2010) , who focus on equity market contagion and equity returns at the firm level during the 2007-08 financial crisis.
The first set of hypotheses to be tested relates to the coefficients on the factors ( i,0 ,  i,0 ) as well as the role of the determinants in conjunction with these factors ( 1 ,  1 ) on capital flows, and whether and how these coefficients have changed during the financial crisis. This allows us to understand the overall drivers and the transmission channels of the crisis. The inclusion of the crisis dummy in equation (2) allows for a change in the factor loadings during the crisis via  in equation (2). Such change in the transmission during the crisis may be either due to an unconditional increase in the factor loadings ( i,0 ) or a change in the factor loadings conditional on the determinants Z i,t ( 1 ).
The second main hypothesis is to gauge to what extent it has been drivers associated with push factors -effects of factors common to all countries -and to what extent drivers related to pull factors -effects specific to individual countries and their own characteristics -which accounts for the dynamics of capital flows during the crisis and non-crisis times.
Specifically, the contributions of push factors and of pull factors to net capital flows are derived from the factor model (1)-(3) in the following way:
where
f , is the contribution of push factors due to common shocks for each country i.
f , is the contribution of pull factors, which is the sum of the expected net flows, the component of net flows due to country-specific determinants Z i,t , and the component due to countryspecific/idiosyncratic factors. The total share of net capital flows accounted for by push factors and by pull factors for a particular country i during time t can then be calculated respectively as
,/  Concerning the definitions of the different variables in the empirical model (1)-(3), I first turn to the set of common and idiosyncratic factors S t , summary statistics of which are given in Table 3 .A. The set of common shocks S t consists of specific exogenous crisis events, measures of global risk and liquidity, as well as US macroeconomic news and US equity market returns. Table 3 and Figure 6 The level of risk may substantially increase during the crisis, making investors shun risky assets and flee into safer assets, in particular government bonds in the US and other advanced economies. I proxy for changes to risk through the VIX index of the S&P500. Moreover, a liquidity squeeze and the freezing of credit markets during the crisis made it difficult for financial and non-financial institutions to obtain capital, and thus may have been key in spreading or exacerbating the crisis (Adrian and Brunnermeier 2010, Brunnermeier and Pedersen 2009 ). I use the TED spread as a measure of liquidity.
As to the crisis event, the objective is to identify events that were important and largely exogenous to the dynamics of capital flows. Table 3 .B shows the list of 8 key events which have been integral parts of the crisis dynamics and which allow analyzing how capital flows have reacted in the immediate aftermath of these shocks.
In addition, two macro news shocks are included, one for the US and one for each of the countries in the sample, in order to proxy developments on the real side of the economies. Macroeconomic news shocks are the unexpected components of announcements about key macroeconomic variables, such as GDP, industrial production, unemployment or the trade balance, defined as the difference between the announced value and the expected value based on the median expectation expressed in Bloomberg surveys prior to the releases. Based on 9 US-specific news, I construct a composite US macro shock, which is the weekly sum across these news (after standardizing each news variable to raise net capital flows into the domestic market by 1% in the pre-crisis period), and analogously a domestic news shock. Table 3 .A and Figure 6 .A show summary statistics for these composite macro shocks and its components. The advantage of using such macro "shocks" is that not only can they be identified cleanly and separated from other shocks -in particular as there is a time series for all of them, with each announcement usually taking place once a month -but equally importantly, using these news we can gauge how a given shock has been transmitted before versus during the financial crisis, and thus whether the transmission process and the transmission channels have changed during the crisis. Figure 6 .A shows that these US macro shocks are indeed white noise over time -as they should be, as they are based on the unexpected components of macro announcements -though in some periods news tend to be more often negative, such as after the Lehman collapse, or positive for some time. Finally, I include US equity market returns and domestic equity market returns as factors into the model. The inclusion of these two equity market returns into the factor model is meant to account for the fact that there is likely to be a relationship between flows and returns.
A crucial issue is the exogeneity of the factors. Crisis events (such as the default by Lehman Brothers) and the macroeconomic news shocks should be largely exogenous to cross-border capital flows, in particular given the definition of the latter as unexpected components of announcements. Yet, US returns, the Ted spread and the VIX may be influenced by capital flows and other developments in one of the 50 individual countries, though all three are USspecific variables and it is unlikely that capital flows to and from smaller economies may be important enough to influence US equity markets during a particular week. Hence, strictly speaking, the term "factor" is more appropriate than "shock" when thinking about the interpretations of the vector S i,t in the factor model (1)-(3).
As a final note on the vector of common and idiosyncratic factors, some of these factors may be correlated with one another. I attempt to reduce this potential problem by orthogonalising VIX and TED spread, which is done by regressing the VIX on the TED spread and using the residual as a pure measure of risk. Similarly, domestic equity returns are regressed on US returns and the residuals used as the measure of the domestic returns. Table 3.C shows a table with correlation coefficients across the different shocks, indicating the correlations across the seven factors are generally small. Table 4 I next turn to the set of determinants Z i,t which may explain the transmission of a particular shock on net capital flows f i,t . Table 4 provides summary statistics with definitions and data sources for all of the determinants. A distinction is made between four groups of determinants. The first set of variables primarily measures the external exposure via trade and financial openness, which has been pointed out by many researchers to play a role in explaining financial interdependencies (see e.g. Forbes and Chinn 2004 , Kaminsky and Reinhart 2000 , Baele and Inghelbrecht 2009 , Bekaert and Harvey 1995 . More specifically, the exposure variables included are trade openness (sum, of exports plus imports), the total stock of portfolio investment assets and the stock of portfolio investment assets (sourced from CPIS), the size of depth of domestic financial markets (proxied by the stock market capitalization) as well as the degree of de facto capital account openness (using the Chinn-Ito (2008) index). All variables, except the last one, are scaled by domestic GDP.
Second, proxies for institutions and country risk are included, such as quality of political institutions or financial risk (using ICRG measures), as well as the sovereign rating of a particular country. Third, I control for macroeconomic variables at the country level, such as a country's current account position, FX reserve holdings, the performance of the economy (GDP growth, inflation, interest rate), and the government budget balance, public debt and short-term external debt.
The hypothesis for their inclusion is that countries with good institutions and strong macroeconomic fundamentals may be less likely to experience sharp capital flow reversals during the crisis. As to the transmission of shocks, the prior is that better institutions and fundamentals may be instrumental in insulating a country from negative external shocks and hence capital outflows may be smaller, or a country with strong fundamentals may even experience net capital inflows during the crisis as a flight-to-safety phenomenon among investors starts to dominate investment decisions.
Fourth, I try to include the policy reaction of governments to the financial crisis and in particular their attempt to shield the domestic financial sector from the crisis. One striking feature of the crisis has been the massive policy response by policymakers, in particular the substantial financial policy interventions in the form of capital injections in both financial and non-financial firms, as well as broad set of new or extended deposit guarantees and debt guarantees in a number of countries. There is a growing literature showing that such measures have indeed been fairly effective in supporting individual financial institutions and even countries' financial systems. The hypothesis for the present paper is that these financial policy responses may have helped countries to be more insulated and less affected by shocks and capital retrenchment during the crisis. To get at this hypothesis, I investigate the effect of different types of financial policiescapital injections, deposit guarantees, debt guarantees, credit intervention, asset relief programmes and capital control measures -on the transmission process during the crisis. A key feature exploited for this analysis is that not all countries have seen such financial policies, and moreover there are differences in the precise measures and timing with which these were implemented. 
Empirical results
This section presents the empirical results of the factor model. It starts by first estimating model (1)-(3) and outlining the findings for the effects of shocks on global capital flows (section 4.1) and the determinants that explain the cross-country heterogeneity in capital flows in response to these shocks (section 4.2). The section concludes by gauging the economic relevance of the various drivers associated with push and pull factors in explaining net capital flows during the 2007-08 crisis and its subsequent recovery (section 4.3).
Common and idiosyncratic factors as drivers of capital flows
The first step is to estimate the model (1)- (3) with the vector of shocks S t , but without the determinants Z i,t . Table 5 shows the results for the effect of shocks on capital flows in the noncrisis period ( i,0 ) and for the additional effect during the crisis ( i,0 ) for each of the five common factors and two idiosyncratic factors. Recall that in model (1)-(3)  i,0 gives the difference in the effect of a particular factor during the crisis, while ( i,0 +  i,0 ) provides the overall effect during the crisis. The reported coefficients are averages across country-specific coefficients as specified in equations (1)-(3). Table 5 The key crisis events had a significant negative effect on capital flows, yet only for EMEs and not for AEs. Looking at liquidity shocks, a rise in the TED spread, i.e. a worsening in liquidity conditions, induces net portfolio outflows. Yet the effect was smaller during the crisis than in the non-crisis period. However, this should not be interpreted that liquidity shocks have become less important as drivers of capital flows during the crisis as the magnitude of such shocks has increased enormously in the crisis.
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The response to changes in risk, as proxied by the VIX, during the crisis yields a striking result. While higher risk during the crisis is associated with some net portfolio outflows, there is a remarkable heterogeneity in the effect across country groups. While a rise in the VIX led to net outflows out of AEs before the crisis and into EMEs, this effect reversed during the crisis, when the sharp increase in global risk induced net inflows into AEs and net outflows out of EMEs. This suggests that the pricing of risk changed fundamentally during the crisis. The finding is consistent with the flight-to-safety phenomenon stressed as a key driver of global capital flows in the crisis.
In the non-crisis period, a positive US macro shock induces capital outflows -presumably as capital is repatriated into the US -while a positive domestic macro shock leads to net capital inflows into the domestic economy. Yet, the sign for domestic macro shocks changes in the crisis for AEs, suggesting that negative domestic shocks during the crisis triggered capital outflows out of EMEs but net inflows into AEs, e.g. a repatriation of capital from abroad of investors based in AEs. If one considers AEs as relatively saver, this finding is again consistent with the flight-to-safety hypothesis. This is further corroborated by the change in sign for US macro news, similarly indicating a repatriation of capital into the US in response to negative US macro shocks during the crisis.
Finally, positive US equity returns and domestic equity returns both lead to more capital inflows into all economies. The coefficients do not change markedly during the crisis, suggesting that the transmission mechanism of asset price changes to capital flows has not changed materially.
Tables 6 -9 Table 6 shows the coefficients of a further disaggregation by region and underlines the high degree of heterogeneity across countries. Among regions, it is in particular Emerging Europe that is most adversely affected by the global/common shocks during the crisis. By contrast, in response to an increase in the Ted spread or the VIX, there are net capital inflows into Advanced Europe, consistent with the (relative) safe-heaven pattern of global capital flows emphasized above. Table 7 provides a breakdown of portfolio flows into equity flows and bond flows. While the results for aggregate portfolio flows largely hold also for both asset classes, there are a few noteworthy differences. The first one relates to the sensitivity of flows to crisis events: the crisis events triggered substantial capital outflows out of equities in both advanced and emerging economies as well as out of EME bonds, but induced net inflows into bonds of advanced economies.
As a second feature, an increase in risk during the crisis led to a particular strong response in the form of net outflows out of EME bonds, but to some net inflows into AE equities. In particular, the much stronger sensitivity of EME bond flows to risk changes (as well as to event shocks and increases in the Ted spread) help explain the larger net outflows out of EME bonds as highlighted among the stylized facts in section 2. A third feature is the opposite sign for domestic macro shocks between equity and bond flow, implying that for AEs before the crisis negative domestic macro news induced a portfolio rebalancing by shifting fund flows from equities into bonds. Table 8 gives the estimates for a robustness check in which the crisis period is reduced to capture only the post-Lehman period from 15 September 2008 till 14 March 2009, which was the period with the sharpest net capital outflows, in particular out of EMEs, as was shown in section 2. The findings are qualitatively similar to those of the benchmark model of Table 5 , though capital flows are generally more sensitive during the Post-Lehman period to the various common and idiosyncratic shocks, suggesting that investors have reacted particular sensitively to new information during that period of turmoil. In particular the coefficients to liquidity shocks and to US macro shocks are substantially higher in the post-Lehman period.
Another potentially important issue is whether the European sovereign debt crisis in 2009 and 2010 has played a relevant role in the surge in capital flows to some EMEs. In other words, this crisis may well have functioned as a "push" factor of capital flows to EMEs. To test for this hypothesis formally, the benchmark model is extended to include key events of the European sovereign debt crisis as a separate variable. 6 The upshot of such an extension is that there appears to be a slight positive effect of such events on capital flows to EMEs, but the coefficient is neither economically nor statistically significant. As an interpretation, these findings suggest that European sovereign debt events of 2009-10 have not had a global outreach, thus neither exerting a positive nor a negative effect of portfolio flows to EMEs.
7 Table 9 provides a complementary perspective on the change in the parameters between the non-crisis and crisis periods. It shows the correlation coefficient between the non-crisis and crisis parameters for the 49 countries in the sample. What is most striking from the table is the strong negative correlation between non-crisis and crisis parameters for each shock (see the boxed cells in the table), which means e.g. that countries with large negative coefficients for risk shocks in the non-crisis period were those with the least negative (or most positive) coefficients during the crisis, and vice versa. This pattern holds across all common and idiosyncratic shocks. This negative correlation implies that capital flows to countries that exhibited a high sensitivity to common shocks before the crisis -i.e. in many cases emerging economies in Europe, Asia and Latin America -also experienced the sharpest reductions or even reversals of these elasticities during the crisis. To shed more light on this issue, as well as to gauge the goodness of fit of the factor model, Figure 7 plots the actual cumulated flows during the crisis (vertical axis) against the fitted cumulated flows (horizontal axis) from the factor model (1)-(3). A highlights that the above-mentioned reduction of elasticities during the crisis was particularly strong for EMEs. Most EMEs lie above the 45-degree line, which means that the non-crisis parameters  i predict that EMEs would have been more strongly affected and experienced larger capital outflows than was actually the case. By contrast, most AEs lie below the 45-degree line indicating that the non-crisis model under-predicted the severity with which AEs were actually affected by the crisis.
However, this does not mean that common factors have become less important as overall drivers of capital flows during the crisis. In fact, common factors such as the Ted spread and the VIX have exhibited movements that were magnitudes larger during the crisis than before. Figure 7 .B stresses this point by showing that when excluding the five common factors from the model (i.e. thus only including the domestic factors and the controls in factor model) the model does a very poor job in accounting for actual capital flows in the crisis. In fact, such a model strongly under-predicts the capital outflows during the crisis. Most importantly, the largest underprediction of such a model is for EMEs which are furthest below the 45-degree line.
Finally, Figure 7 .C shows the model predictions with the full specification, indicating a fairly good fit of the model in accounting for global capital flow dynamics during the crisis, as well explaining well the large degree of heterogeneity in country-specific experiences with capital flows across the 49 countries in the sample.
and policy reaction of early May 2010, related market events of July 2010, and two events in September and October 2010 about banking sector problems in Ireland. 7 The empirical results are not shown here for brevity reasons, but are available upon request.
In summary, the empirical findings show that the drivers of capital flows during the crisis have changed substantially. While an increase in risk triggered net capital inflows into EMEs and net outflows out of AEs before and after the crisis, this relationship switched with the sharp rise in global risk during the crisis being associated with a repatriation of capital out of EMEs and into AEs. Also other common shocks, such as specific crisis events, a worsening in liquidity conditions and negative US macro news affected capital flows to EMEs more adversely than those to AEs. The evidence is, overall, consistent with a flight-to-safety phenomenon that has been widely cited in the literature as a key motivation of global capital flows during the 2007-08 financial crisis. Moreover, the evidence shows that common, global shocks have been important in explaining both the magnitude as well as the cross-country heterogeneity of capital flows during the 2007-08 financial crisis, with such common shocks having exerted a particularly large effect on EMEs.
Determinants of capital flows
What explains the high degree of heterogeneity in capital flows across countries? And in particular, what accounts for the change in the sign and size of the sensitivity of countries' capital flows to common and idiosyncratic shocks during the 2007-08 crisis? This section discusses the estimates of the factor model (1)- (3) when including the vector of instruments Z i,t .
As detailed in section 3, these instruments relate to a country's economic fundamentals (size of reserves, current account position, fiscal position, growth, etc.), its institutional environment (sovereign risk, institutional quality), its financial policies during the crisis, and its external exposure (through trade and financial linkages).
8 Figure 8 The main question is whether and which of these instruments has been important during the crisis as a facilitator or insulator of capital flows in response to common and idiosyncratic shocks. A first look at the data is quite informative. Figure 8 is based on the parameter estimates of the analysis of the previous sub-section, i.e. without including instruments Z i,t , and plots the crisis coefficients  i,0 for the effect of the crisis events on capital flows against four specific instruments Z i,t for each of the 49 countries the sample. The figures show a strikingly strong correlation pattern. Specifically, countries with a high sovereign rating and with a good quality of policy institutions experience much smaller sensitivity of their net capital flows to adverse crisis events.
A formal test for the role of instruments Z i,t is obtained by estimating the full factor model (1)-(3). More specifically, for instance, as crisis events triggered overall net capital outflows during the crisis (a negative coefficient in Tables 6-9), then  1 > 0 for a particular instrument Z i,t implies that a higher value of this instrument (i.e. better fundamentals or institutions, the implementation of financial policies or more openness/integration) helps to reduce the negative impact of these shocks on capital flows. The opposite is the case if the shock has a positive sign on capital flows overall, so that  1 > 0 means that the transmission of the shock is magnified. The second row of Tables 11 and 12 shows the expected signs of the coefficients for the instruments under the null that the instrument functions as a shock insulator or absorber, i.e. reduces the impact of the respective shock on capital flows.
The estimator used is a pooled OLS, with the estimation following an encompassing strategy starting from a full model including all determinants Z i,t and then in a stepwise procedure excluding variables if they are not statistically significant at the 20% level, while also at each step testing whether already excluded variable become again statistically significant and need to be included. Tables 10 -11   Table 10 shows the estimates for the parameters  1 when estimating the factor model (1)- (3) without the crisis parameters . Table 11 then provides the estimates for  1 when allowing for shocks and instruments to exert a different effect on capital flows during the crisis. Table 10 indicates that -when estimating the model over both crisis and non-crisis periodsthere are some systematic relationships between the quality of fundamentals or institutions, financial policies or openness, on the one hand, and the strength with which shocks affect global capital flows, on the other. The null hypothesis (shown in the second row of the table) consistent with a particular instrument Z i,t helping to reduce the effect of a specific shocks is in some cases confirmed, though the effects are modest in size.
Looking at Table 11 , this finding changes substantially when allowing for instruments to exert a different effect on the shock transmission during the crisis. The null hypothesis is confirmed in more than 9 out of 10 cases. For instance, a better sovereign rating reduces the negative effect of a crisis event and of changes in the Ted spread or in risk (i.e.  1 > 0 in Table 11 ). Similarly, the positive coefficients for US or domestic macro news (i.e. a negative macro shock triggering capital outflows) becomes smaller during the crisis for countries with a good sovereign rating.
The same holds for several of the macroeconomic fundamentals and policy intervention variables, with the exception of FX reserves. 9 Moreover, comparing the estimates for  1 across shocks indicates that the instruments are more often statistically significant for common shocks (far fewer  1 are significant for the two idiosyncratic shocks). One interpretation of this is that these instruments do a better job in explaining the differences in the effects of common shocks than the effects of idiosyncratic shocks.
Figures 9 -10
A number of additional tests are presented in Figures 9-10 , which aim to highlight the economic relevance of the determinants Z i,t in explaining differences in capital flows during the non-crisis and crisis times. Figure 9 shows the response patterns of capital flows to common shocks during the crisis for different country groupings, where countries are grouped according to the strength of their fundamentals and institutions or the openness of their economies. Figure  10 shows a similar analysis for VIX changes, but also distinguishes between the pre-crisis and crisis transmissions. Both confirm that the differences in the strength of the shock transmission are quite substantial and of meaningful across fundamentals and institutions, yet are small for external exposure variables. Moreover, both sets of figures show dynamic response patterns by allowing for lagged effects of the shocks in the factor model (1)-(3), indicating that the effects exhibit some persistence for a number of weeks.
In summary, the main finding of this sub-section is that country-specific fundamentals and institutions are important for explaining differences in capital flows, and in particular during the 2007-08 crisis. More specifically, countries with a high institutional quality and strong macroeconomic fundamentals succeeded to insulate their financial markets from adverse common and idiosyncratic shocks during the financial crisis. By contrast, the external exposure of countries, either through trade or through finance, appears to have played at most a minor role in accounting for cross-country differences in the transmission of global shocks.
Economic relevance of drivers associated with push versus pull factors
The purpose of the final step of the analysis is to gauge the economic relevance of the identified effects and to compare the overall importance of different drivers associated with push factors versus pull factors in explaining global capital flows. Table 12 Looking at the fitted values if the model is a first way to gauge how much of net capital flows can be accounted for by drivers associated with push factors -i.e. shocks that are common to all countries -and how much by drivers related to pull factors -i.e. factors specific to individual countries' policies, institutions and fundamentals. Using the definitions of equations (4) and (5), Table 12 shows actual and fitted net capital flows during each of three sub-periods (pre-crisis, crisis, and post-crisis) against the fitted cumulated flows from the factor model (1) A number of caveats apply to these calculations. Although the fit of the model (1)-(3) is overall good, relevant common or idiosyncratic drivers may be excluded from the model. Moreover, the comparison of the fit of the model with actual net capital flows is done for the whole of the three sub-periods, which implies that the numbers of Table 12 provide overall figures, while over shorter periods there may indeed be significant changes as to whether common factors or domestic factors drive capital flows.
A second way to gauge the economic relevance of the drivers associated with various pull factors, is to estimate model (1)-(3) as an unconditional one in order to see whether and how the various country-specific determinants Z i,t may be related to capital flows at particular points in time. To do so, the factors S t are dropped from the benchmark model, so that the model becomes:
Since Z i,t are slowly changing over time (many having annual or quarterly frequency) and capital flows tend to be highly volatile, an estimation with weekly frequency yields little information about the relationship between these determinants and capital flows. The estimation of (6) Hence f i,t for this pure cross-section estimations are the cumulated, total capital flows to country i over each of these specific sub-periods. As before, the estimation follows an encompassing strategy starting from a full model including all determinants Z i,t and then in a stepwise procedure excluding variables that are not statistically significant at the 20% level, while also at each step testing whether already excluded variable become again statistically significant and need to be included. Table 13   Table 13 shows the estimates of equation (6) for the three separate sub-periods. The columns labeled "decile" show the difference in the response of capital flows for a country with the determinant at its 90th percentile compared a country at its 10th percentile. The table again confirms the findings of the conditional analysis of the previous sub-section (where the analysis conditioned on various common or idiosyncratic shocks) that in particular countries with strong macro fundamentals and with good institutions experienced smaller outflows (or more capital inflows) during the crisis than countries with weak fundamentals and high country risk. More specifically, countries with a strong current account, a good fiscal position and relative lower short-term debt fared significantly better during the crisis in terms of capital flows. Among the institutional variables, it is in particular the sovereign rating and the quality of institutions that exerted a significant effect on capital flows during the crisis.
Most importantly, the effects of fundamentals and institutional factors on capital flows are sizeable. What is striking for these two sets of variables is the change in the sign of the coefficients in the crisis compared to the pre-or post-crisis periods. It implies that countries that were relatively more risky -e.g. a lower sovereign rating, worse institutions or higher shortterm debt -experienced larger capital outflows during the crisis but also higher net inflows before and after the crisis. For instance, countries with a poor sovereign rating (10 th percentile) experienced 15.2% higher net capital outflows during the crisis but 9.2% larger net inflows in the 2009-10 recovery.
By contrast, there is no systematic evidence that either trade or financial integration and exposure explain any of the cross-sectional differences in capital flows during the crisis. However, there is some indication that more financial open economies experienced somewhat larger capital outflows, though the point estimate is marginally insignificant. Figure 11 Figure 11 illustrates the relationship between total cumulated capital flows and sovereign ratings and the institutional quality across countries. The figures show a quite striking switch in the sign in the link between capital flows and the determinants from the crisis period to the preand post-crisis periods. For instance, Figure 11 shows that while a better rating meant smaller capital outflows during the crisis, the opposite relationship held both before the crisis and during the 2009-10 recovery. This is indeed intuitive as we have seen that it was particularly EMEs, i.e. those with generally worse sovereign ratings, which experienced that sharpest declines in capital flows during the crisis, yet also the strongest increases in capital inflows before and after the crisis. A similar switch in sign in the relationship is observed for the and for the quality of domestic institutions (Panels B and D) as well as other variables (Table 13) .
Conclusions
Global portfolio capital flows have exhibited a collapse and substantial shift during the height of the 2007-08 crisis, and an even more sustained surge since the beginning of 2009. The paper has analyzed the drivers behind this collapse and surge over the past few years, building on a novel, high-frequency database of fund-level flows in portfolio equities and bonds. It has attempted to shed light in particular on the debate whether it has been push factors or pull factors that have been the main drivers behind this global capital flow pattern for a broad set of 50 advanced and emerging economies.
The findings indicate that common shocks -such as specific crisis events, changes to global liquidity and risk conditions -have exerted a substantial effect on global capital flows. Moreover, the effects of such global factors have changed markedly during the crisis. In particular the rise in risk and important crisis events triggered a reallocation of flows from many EMEs to some AEs during the crisis, while they have had the opposite effect before and after the crisis, consistent with a "flight-to-safety" hypothesis during the crisis.
The second main finding of the paper is that much of the cross-country heterogeneity to common shocks is related to country-specific determinants, and these effects are indeed economically meaningful.
The empirical results have implications for the ongoing policy debate about the drivers of capital flows. A highly contentious issue is whether it is push factors -i.e. shocks in advanced economies and common to all economies, or rather pull factors -i.e. factors that are specific to countries themselves, which have been driving capital flows over the past few years. The findings of the paper indicate that push factors in the form of shocks to liquidity and risk as well as to macroeconomic conditions and policies in advanced economies, in particular the US, have indeed exerted a significant effect on capital flows to EMEs as well as other advanced economies. Although these effects have been larger during the 2007-08 crisis, they have continued to exert a sizeable effect on global capital flows also during the subsequent recovery.
However, the findings of the paper also underline that the drivers of capital flows are strongly related to pull factors, and in particular countries' macroeconomic fundamentals, institutions and policies, which in fact have been the dominant drivers of capital flows in the 2009-10 recovery. By contrast, real and financial openness are found to play little or no role for the exposure and vulnerability of capital flows of countries to common global shocks emanating from advanced economies. Hence the implication of this finding is making the domestic economy more closed through capital controls may be largely ineffective, while it is rather sound macroeconomic policies and an improvement in the institutional setting that helps countries reduce their exposure to external shocks. 
TABLES AND FIGURES

EME regions
Notes: The figures show the dispersion -measured as the cross-section standard deviation -of cumulated total capital flows (net capital flows in USD to total assets under management) over 6-month (centered moving) windows, distinguishing within advanced and emerging economies. Each dispersion measure is normalized so as to be equal to one for the entire sample period. Notes: The figure shows the distribution, across the full set of countries, for total capital flows (total net capital flows in USD over the entire period relative to total assets under management at the beginning of the period, in %) against the country rating (a higher value implying a better rating) at the beginning of each period for different subperiods of the non-crisis and the crisis. Notes: The table shows the coefficients   ("Non-crisis") and   ("Crisis") from the effect of the various common and domestic shocks on total portfolio flows, based on the estimation of the factor model without inclusion of instruments Z i,t :
The coefficients shown are averages across country coefficients. ***, **, * indicate statistical significance at the 1%, 5%, 10% levels, respectively. Notes: The table shows the coefficients   ("Non-crisis") and   ("Crisis") from the effect of the various common and domestic shocks on total portfolio flows by region, based on the estimation of the factor model without inclusion of instruments Z i,t . The coefficients shown are averages across country coefficients. ***, **, * indicate statistical significance at the 1%, 5%, 10% levels, respectively. Notes: The table shows the coefficients   ("Non-crisis") and   ("Crisis") from the effect of the various common and domestic shocks on equity and bond portfolio flows, separately, based on the estimation of the factor model without inclusion of instruments Z i,t . The coefficients shown are averages across country coefficients. ***, **, * indicate statistical significance at the 1%, 5%, 10% levels, respectively. Notes: The table shows the coefficients   ("Non-crisis") and   ("Crisis") from the effect of the various common and domestic shocks on total portfolio flows, based on the estimation of the factor model without inclusion of instruments Z i,t. The crisis period here is defined to be limited to the Post-Lehman period from 15 September 2008 till 14 March 2009. The coefficients shown are averages across country coefficients. ***, **, * indicate statistical significance at the 1%, 5%, 10% levels, respectively. 
Non-crisis Crisis
Notes: The table shows the correlations (together with their statistical significance in italics below) across the country coefficients of shock transmission during the crisis and the non-crisis period, based on the factor model (1)-(3) without inclusion of instruments Z i,t . Bold numbers indicate significance at the 10% level. It follows the encompassing approach of variable selection described in the text. The row labelled "Null hypothesis" provides the prior under which improved fundamentals, better institutions or more exposure provide insulation, i.e. reduce the impact of the respective shock. ***, **, and *, indicate statistical significance at the 1%, 5%, and 10%, levels, respectively. 
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